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(54) SIGNAL COMPRESSION DEVICE 
(57)Abstract: 

PURPOSE: To shorten the code length on an average in entropy encoding. 
CONSTITUTION: This device is provided with a blocking means 20 for blocking the picture 
element information of a source sample surface, a DCT circuit 30 for transforming blocked 
input data, a quantizer 40 for quantizing the DCT transformed data, a VLG circuit 60 for 
variable length encoding the quantized data and a measurement circuit 80 for measuring 
the code length from the quantized data. Variable length encoded data and input sample 
data are selected based on output from the measurement circuit 80 so as to use the input 
sample data themselves as compression data instead of the variable length encoded data 



when an entropy encoded variable length code amount is larger than the data amount on 
the surface of a unit input sample. Thus, the code amount is shortened on the average. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the signal compression equipment characterized by replacing with 
variable-length coded data and using the input sample data itself as compressed data 
when there are more amounts of variable-length signs which carried out entropy code 
modulation in the signal compression equipment which was made to perform a data 
compression using entropy code modulation to the data which blocked and carried out 
orthogonal transformation of the pixel information on a original sample side than the 
amount of data of a unit input sample side . 

[Claim 2] The signal compression equipment according to claim 1 characterized by to 
have the orthogonal-transformation means which carries out orthogonal transformation 
of the pixel information on a original sample side, a quantization means quantize the data 
by which orthogonal transformation was carried out, the variable-length-coding means 
which carries out variable length coding of the quantization level, and a measurement 
means measure code length from the above-mentioned quantization level, and to be 
performed selection with variable-length coded data and input sample data based on the 
output from this measurement means. 

[Claim 3] It is the signal compression equipment according to claim 1 characterized by 
using a discrete cosine transformation means as the above-mentioned orthogonal 
transformation means. 

[Claim 4] The signal compression equipment according to claim 1 characterized by 
carrying out multiplex [ of the identifier for identifying variable-length coded data and 
input sample data ] on the bit stream after compression processing as a non code sign. 
[Claim 5] The signal compression equipment according to claim 1 characterized by being 
made as [ choose / when the amount of signs of the above-mentioned variable-length 
coded data is larger than the amount of signs when adding the above-mentioned identifier 
to input sample data / the above-mentioned input sample data ]. 

[Claim 6] The above-mentioned code length is a signal compression equipment according 
to claim 1 characterized by being the code length of a DCT block unit, a macro block unit, 
a slice unit, and a picture unit etc. 

[Claim 7] Signal expanding equipment characterized by processing changed into the 



original incompressible data to the above-mentioned variable-length coded data being 
performed, and making it use it as incompressible data as it is to input sample data when 
variable-length coded data and input sample data are intermingled in an input bit stream. 
[Claim 8] Signal expanding equipment according to claim 7 which consisted of a 
variable-length decryption means by which an input bit stream is supplied and 
variable-length decryption processing is performed, a reverse quantization means to 
reverse-quantize the decrypted data, an inverse transformation means to change the 
reverse-quantized data into sample side data, and an identifier detection means to detect 
the identifier of variable-length coded data and input sample data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention enables it to aim at reduction of the average 
amount of modulation codes by using the input sample data itself as compressed data 
instead of variable-length code data, when the amount of signs when carrying out 
especially variable length coding increases more than the amount of signs of input sample 
data about the signal compression equipment and signal expanding equipment by the bit 
reduction using entropy code modulation. 



[0002] 

[Description of the Prior Art] With current and the bit reduction technique of a digital 
signal, the technique mainly called entropy code modulation is used. Entropy code 
modulation tends to reduce the amount of signs by assigning shorter code length to the 
signal which appear an input signal statistically after changing frequency conversion etc. 
[0003] That is, he is trying to decrease the amount of signs as an average by assigning a 
short code to the symbol which appear statistically based on the property of signaling 
information, especially frequency characteristics, and assigning a long code to the symbol 
which seldom appears. 

[0004] Processing which generally carries out unit blocking of the pixel information on an 
input sample side (2-dimensional space side) in order to realize such data compression 
processing, and carries out variable length coding (entropy code modulation) of what 
performed orthogonal transformation processing of discrete cosine transformation <DCT) 
etc. to them, and was quantized after that is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] In carrying out variable length coding of the 
input data, by the case, the amount of signs may increase rather than the amount of data 
of the space side of a DCT input. For example, when one of two or more block data (for 
example, 64 space side data) when DCT-izing is the impulse signal [ as / all whose 
remainder are zero in non-zero ], as for an input sample side, i.e., frequency side data, all 
DCT multipliers will become non-zero. This is clearer than the formula (1 ) mentioned later. 
[0006] Although such an impulse signal is seldom seen by natural drawing, it is a signal 
which can be seen well by image-processing systems, such as a case where an alphabetic 
character is superimposed, and computer graphics. When compressing such an image, in 
order to earn the zero run value at the time of variable length coding (it mentions later), it 
will be necessary to make a quantization step into a big value, and the amount of signs will 
increase by this. Since a quantization step becomes large, a quantization error will come 
to be conspicuous, and the image quality acquired as a result will deteriorate. 
[0007] Then, this invention enables it to also improve image quality degradation while it 
solves such a conventional technical problem and enables it to aim at reduction of the 
average amount of signs. 
[0008] 

[Means for Solving the Problem] In the signal compression equipment applied to this 



invention indicated to claim 1 in order to solve the technical problem mentioned above In 
the signal compression equipment which was made to perform a data compression using 
entropy code modulation to the data which blocked and carried out orthogonal 
transformation of the pixel information on a original sample side When there are more 
amounts of variable-length signs which carried out entropy code modulation than the 
amount of data of a unit input sample side, it is characterized by replacing with 
variable-length coded data and using the input sample data itself as compressed data. 
[0009] With the signal expanding equipment concerning this invention indicated to claim 7, 
when variable-length coded data and input sample data are intermingled in an input bit 
stream, processing changed into the original incompressible data to the above-mentioned 
variable-length coded data is performed, and it is characterized by making it use it as 
incompressible data as it is to input sample data. 
[0010] 

[Function] Claim 1 is related with the so-called encoder. When there are more amounts of 
variable-length signs which carried out entropy code modulation than the amount of data 
of a unit input sample side, it replaces with variable-length coded data, and the input 
sample data itself is used as compressed data. The average amount of signs decreases by 
using input sample data. Since variable-length coded data and input sample data are 
intermingled, the identifier (that is, non code sign) for making both discernment easy is 
added, and it is made with a data stream. 

[0011] Claim 7 is related with a decoder. When variable-length coded data and input 
sample data are intermingled in an input bit stream, processing changed into the original 
incompressible data to variable-length coded data is performed. To input sample data, it 
is used as incompressible data as it is. Both discernment is performed based on the 
identifier mentioned above. 
[0012] 

[Example] Then, an example of the signal compression equipment concerning this 
invention and signal expanding equipment is explained to a detail with reference to a 
drawing. 

[0013] Drawing 1 shows an example of the signal compression equipment 10. The example 
explained below explains the bit reduction using the discrete cosine transformation (DCT 
conversion) used by MPEG (Moving Picture coding Experts Group) etc. MPEG — actual 
— a motion compensation technique — using — inter-frame — although it is also 



performing asking for difference, in order to simplify explanation here — the so-called 
intra — processing (processing in a frame) of a picture is shown. 

[0014] The examples of representation of encoding processing for that are blocking 
processing, DCT transform processing, quantization processing, and 
variable-length-coding processing (VLC processing), and the blocking circuit 20, the DCT 
conversion circuit 30, the quantization circuit 40, the variable-length coding network 60, 
etc. are formed in the signal compression equipment (encoder) 10 it is indicated to 
drawing 1 that corresponds with this. Each processing is explained referring to a drawing. 
[001 5] DCT transform processing is performed about the pixel of the letter of a block of a 
certain decided magnitude. The batch inside JPEG (Joint Photographic coding Experts 
Group) or MPEG is a 8x8-pixel 1 -block unit. Since the target input image consists of 
720x480 pixels per frame to it at MP@ML of MPEG 2, the processing which divides an 
input image (frame data) into every block (8x8 pixels) like drawing 2 is needed. 
[0016] An example of the blocking circuit 20 which realizes blocking processing is shown 
in drawing 3 . The blocking circuit 20 has two RAM 21 and 22. When RAM22 writes in on 
the other hand, for example and it is in a condition, RAM21 of one of the two is already 
controlled by the read-out condition. A writing side receives the address which stores the 
so-called data of a raster scan on memory, and a read-out side receives the address 
which constitutes a block like drawing 2 . These addresses are generated in the write-in 
address generation circuit 23 and the read-out address generation circuit 24. These 
generating circuits 23 and 24 are realizable by a suitable counter circuit and suitable ROM 
as everyone knows. 

[001 7] When RAM22 writes in and it is in a condition, the switch SWc which the switches 
SWa and SWb for an address change are controlled for RAM 21 to read and to be in a 
condition, and gives a write-in pulse (enabling pulse) is controlled. The output from RAM 
21 and 22 is also changed with Switch SWd. These changes are performed synchronously 
and controlled by the change pulse supplied to a terminal 25. 

[0018] DCT conversion is performed about the block which divided input image data, 
respectively. DCT conversion is conversion to two-dimensional two-dimensional 
frequency component information (frequency side information) from pixel information 
(space side information) like the 2-dimensional Fourier transform. As shown in drawing 4 
(A), when the two-dimensional-array variable f (*, *) is assigned to each pixel, it is known 
that what is necessary is just to perform the operation shown in a formula (1) for 



changing into the data (DCT multiplier) (*, *) F of drawing 4 (B). 

[0019] 

[Equation 1] 



[0020] Consequently, a component with a high perpendicular frequency will appear as the 
DCT multiplier F (*, *) goes rightward from the left and a component with high horizontal 
frequency goes to down from a top. In F (0 *), a perpendicular frequency is zero, i.e., DC, 
and, as for F (*, 0), horizontal frequency becomes zero, i.e., DC. Both level and a 
perpendicular frequency serve as DC, and F (0 0) becomes the pixel average of the block. 
As shown in a formula (1), in order to multiply by it and add the irrational number, as for a 
DCT multiplier, the output number of bits becomes long rather than the number of bits of 
input image data. Incidentally, in MPEG, the dynamic range of an output becomes 12 bits 
to 8 bits of dynamic ranges of an input. Since the high-speed algorithm etc. is already 
announced if attached to the concrete hard configuration of a DCT conversion circuit, 
the explanation is omitted. 

[0021] By input image like natural drawing, a bias comes out of the result of DCT 
conversion to a component according to the description of frequency distribution of 
image data. For example, it becomes a small value with the data near [ an assembly and a 
high frequency component ] zero with the big amplitude at low frequency components, 
such as DC. Generally AC multiplier except DC multiplier that is. shows the Laplace 
distribution, and the rate of what has the small amplitude becomes large. Although bit 
reduction is performed using this property (bias of an output), quantization processing is 
usually performed before this bit reduction. 

[0022] Quantization means the processing which breaks and rounds off a DCT multiplier 
by a certain number. Drawing 5 is the example of a quantizer 40. A divider 42 is formed in 
a quantizer 40, division process is carried out with the quantization step value with which 
the input data (DCT multiplier: absolute value) from terminal 40a was given to terminal 



40b, and the information below the quotient which it is as a result of a division, and 
decimal point is supplied to the rounding-off circuit 44, respectively. 
[0023] In many cases, rounding off is used as rounding-off. In order that the direction of 
an absolute value with a sign may tend to treat division processing and rounding-off 
processing, they are treated in the absolute value with a sign by this example of 
implementation. Therefore, the inputted code data is left as it is, if the absolute value of 
decimal point obtained when it is outputted as it is and breaks by the divider 42 becomes 
0.5 or more, only 1 will be increased and the absolute value of a quotient will be less than 
0.5 in an adder 45, and it is outputted as an integral value. A switch 46 is a switch for 
giving this value of 1 or 0 to an adder 45, and is controlled based on the decimal point 
information. 

[0024] As for the quantization level (quantized result) equivalent to the high frequency 
component of the DCT multiplier shown in drawing 4 (B), by drawing like natural drawing, 
zero occur frequently by quantizing. Consequently, the amount of signs after encoding 
decreases. And it is controlled to fluctuate the number for quantization (quantization 
step) to break, and to become the desired amount of signs so that it may mention later. If 
a quantization step is enlarged, while the amount of signs decreases, the image quality of 
the output image after encoding will deteriorate. It is because this has a quantization 
error by quantization processing and the error is proportional to a quantization step. 
[0025] As shown in drawing 1 , variable length coding of the quantization level is carried 
out. At MPEG, it is encoding by the two-dimensional coding which combined entropy code 
modulation with the zero run about quantization level other than DC (VLC). A zigzag scan 
is carried out, and the DCT multiplier of 2-dimensional one is put in order and changed 
into a single dimension, as shown in drawing 6 . Single dimension data are as follows. 

F (0 1), F (1 0), F (2 0), F (1 1), F (0 2). F (0 3), F (1 2), and F (5 7), F (6 7). F (7 6). and 

F(7 7) 

Although zero appear continuously like drawing 7 with this zigzag scan, the number of 
continuous zero is encoded. That is, zero run coding is performed. It is efficiently 
compressible with this zero run coding. 

[0026] Furthermore, by drawing like natural drawing, since the bias of an output to which 
the probability for the thing which has the small amplitude to appear becomes high 
produces the component of non-zero, entropy code modulation is used in coding of data. 
In entropy code modulation, a shorter symbolic language is assigned to what has the small 



amplitude, and a longer symbolic language is assigned to what has the large amplitude. 
[0027] And entropy code modulation of the following non-zero value is carried out to the 
number with which zero continue. An example of the VLC table used at the time of 
two-dimensional coding is shown in drawing 8 . This VLC table is made based on 
statistical datas, such as natural drawing. EOB expresses what "a non-zero value does 
not come out of after this multiplier to the last of a zigzag scan." When quantization level 
is a data value like drawing 7 , data after carrying out a zigzag scan serve as the following 
arrays. 

0. 0, 0. 1, -2, 0, 0 and 0, -1,0. 1,0, 0 and 0, -1, 0, 0, 0, 0, 0, 0, 0, 0, 0 " 0, 0, 0, 0, 0. 0, 0, 0, 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0" 
if this is expressed with the symbol of (a run and a non-zero value) — "(3 1) — (0, -2), (3, 
-1), (1,1), and (3, -1)-- " (EOB) 

It becomes. When this symbol is indicated by binary using a VLC table, it is "001110 
01001 001111 0110 001111 10." 

It becomes. When it indicates this 8 bits at a time by logging hexa decimal by making an 
MSB bit into a head bit, it is "3927b1f0." 
It becomes. This serves as a bit stream. 

[0028] The example of the variable-length coding network (VLC circuit) 60 for performing 
the above variable-length-coding processings is shown in drawing 9 . 
[0029] In drawing 9 , the zero run counter 62 counts the count which the event whose 
input data (quantization level) is zero followed, and when input data is a non-zero value, 
the synchronous clearance of it is carried out. Therefore, it counts up with the input data 
outputted from NOR circuit 61, and is cleared with the input data outputted from OR 
circuit 62. Consequently, a 2-dimensional event consists of the "zero run values" and the 
input data itself which is the output of the zero run counter 62. 

[0030] This 2-dimensional event is given to two ROMs 64 and 65, and from code length 
ROM 64, the code length of a 2-dimensional event is outputted, from a symbolic language 
ROM 65, the symbolic language of a 2-dimensional event carries out bit stuffing of it, and 
it is outputted. Code length data are inputted into a address generation circuit 66. 
[0031] From a address generation circuit 66, the addition value of code length data is 
outputted as address data. Although a address generation circuit 66 is not illustrated, 
what consisted of a suitable accumulator and easy logic can be used for it. 
[0032] While the address of RAM68 is controlled by address data, the shift amount of 



barrel shifter 67 is controlled. The output symbolic language from a symbolic language 
ROM 65 is shifted by barrel shifter 67 so that the head of a current symbolic language 
may be connected with the last of the last symbolic language. 

[0033] RAM68 is used as an object for read-modify-write. That is, the RAM data of the 
address with which the present symbolic language the head of was pulled out, and the last 
symbolic language were written are fed back, and it selects for every bit. That is, the bit 
to a feedback system side with the amount of [ which the last sign occupies ] other bit 
changes to a symbolic-language ROM 65 side. In this way, the current VLC data of the 
form combined with the last sign are written in RAM68. 

[0034] The bit stream which this processing wound to EOB and encoded to ********** 
RAM68 is stored, and an output bit stream is obtained by reading the contents of RAM68 
one by one behind. 

[0035] Depending on the input image dealt with in this invention as mentioned above It is 
expected that the amount of signs by which variable length coding was carried out 
increases more than the amount of input sample data, and it takes into consideration that 
the amount of signs average in that case increases. Some of the amounts of signs and the 
amounts of input sample data by which variable length coding was carried out are 
measured per block. When the amount of signs by which variable length coding was 
carried out exceeds the amount of input sample data, the input sample data (being, raw 
data, i.e., non codec data, which are not compressed, fixed length) itself is used as 
transmission data. 

[0036] Consequently, in the bit stream which constitutes transmission data, codec data 
(DCT+ quantization +VLC) (processed block data) and fixed-length non codec data will be 
intermingled, and multiplex [ of the identifier (it is called a non code sign) for identifying 
both ] is carried out into a bit stream. 

[0037] Making code length of this non code sign into A bits temporarily, 8x8=64 and input 
sample data presuppose that it is the data measurement size of a block 8 bits. In such a 
case, the monitor of the code length after carrying out variable length coding is always 
carried out, and when this code length X is X>A+64x8, non code data (input sample data) 
(= 64x8 bits) are transmitted with the non code sign A. As a non code sign A, the suitable 
number of bits of 1 bits or more can be applied. 

[0038] In order to realize the above processing, as shown in drawing 1 , the VLC code 
length measurement circuit 80 is established in the preceding paragraph of the 



variable-length coding network 60. And the block data (non codec data) of the blocking 
circuit 20 is further supplied to the variable-length coding network 60 through the 
register 55 of time amount doubling with the quantization level which passed the register 
50 of time amount doubling, respectively. A register 50 is for delaying input data until it 
measures code length in the measurement circuit 80, and a register 55 is used in order to 
double the output data and timing of a register 50. 

[0039] In the variable-length coding network 60, change to non codec data and codec 
data and multiprocessing of the non code sign A are performed according to non code 
processing. Therefore, corresponding to non — code processing, two or more switches 70 
and 71 are formed in the variable-length coding network 60 like drawing 9 . The non code 
change signal outputted from the measurement circuit 80 is supplied to terminal 80a. A 
fixed-length sign is given to a terminal 72. And when variable-length code length is long, 
the non code sign A from a symbolic language ROM 65 is chosen by the switch 70, and is 
changed to the fixed code length for non codes using a switch 71 by the code length ROM 
64 side. The non codec data outputted from the register 55 are chosen by the switch 70. 
[0040] Drawing 10 is the example of the variable-length code length measurement circuit 
80 mentioned above. A zero run value is calculated by the zero run counter 82 being 
formed also in this measurement circuit 80, counting up with the output of NOR circuit 81 , 
and being reset with the output of OR circuit 83. The code length of input data is 
computed by this zero run value and a non-zero value being supplied to code length ROM 
84. The data in which code length is shown are integrated by the block length counting 
circuit 85, the value is compared by Criterion X and the comparator 86, and the 
comparison result serves as a non code change signal. 

[0041] The processor for decoding data from the bit stream in which codec data and non 
codec data were intermingled is shown after drawing 1 1 . Drawing 1 1 is the example of 
signal expanding equipment (decoder) 100 applicable to this invention. 
[0042] In a decoding side, when a non — code sign is accepted on a bit stream, a previous 
bit stream can be decoded by outputting as sample data as it is, without processing 
general decoding. 

[0043] Therefore, as shown in drawing 11 , an input bit stream is decoded in the 
variable-length decryption circuit (VLD circuit) 1 1 0, when it is the usual data <codec data), 
goes into the discrete cosine inverse transformation circuit (IDCT circuit) 140 through 
the reverse quantizer 120, and is changed into the block data of a space side. 



[0044] On the other hand, when it is non codec data, it is sent to the back selector 1 1 9 
which was mentioned above with the register 1 45 of a FIFO configuration and by which 
predetermined time delay was usually carried out for time amount doubling of processing. 
[0045] When the non code sign A is detected in the VLD circuit 110, the block data with 
which the selector 1 1 9 was changed to the non code side, and was transmitted in non 
code is sent to the deblocking circuit 1 50. When the non code sign A is not detected, a 
selector 1 1 9 is usually changed to a processor, and the result of a processor is usually 
********** to the deblocking circuit 1 50. 

[0046] The data after quantization are reproduced in the VLD circuit 1 10. If it says in a 
previous example, it will be "3927b 1f0." 

As opposed to ****** 0, 0. 0, 1 , -2. 0, 0 and 0, -1 , 0, 1 , 0, 0 and 0, -1 , 0, 0, 0, 0 Data after 
carrying out a zigzag scan " 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 
0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0, 0" 
It ******. 

[0047] Drawing 12 shows an example of this VLD circuit 110. Input data is stored in 
RAM1 1 1. In order to decode one symbolic language at a time, it asks for the address of 
the symbolic language which should carry out current decoding by the address generation 
circuit 115, and the address value is given to RAM1 11 by the total code length who 
decoded until now. Next, since the head location of the symbolic language which should 
carry out current decoding from the total code length who decoded until now is known in 
a address generation circuit 1 15, it gives barrel shifter 1 12 in quest of this, and search of 
a symbolic language which should be carried out current decoding is performed. The 
symbolic language the head of was pulled out is supplied to two ROMs113,114. One 
ROM113 is the reverse code length ROM who outputs code length from a symbolic 
language, and another ROM114 is the reverse symbolic language ROM which outputs the 
zero run value which is a 2-dimensional event, and a non-zero value from a symbolic 
language. 

[0048] It asks for the code length of a current symbolic language by the reverse code 
length ROM 1 1 3, and a address generation circuit 1 1 5 is given. In a address generation 
circuit 115, the shift amount to the address and barrel shifter 112 on RAM1 11 of the 
following symbolic language is computed. The zero run value calculated by the reverse 
symbolic language ROM 1 1 4 is loaded to the zero run counter 116, it moves a selector 
1 1 8 to the "0" positions until this counter 1 1 6 carries out a decrement and is set to 0, 



and it outputs the zero equivalent to the number of a zero run value. 

[0049] If the zero run counter 116 becomes zero, a selector 118 will become the "1" side. 

and the non-zero value outputted from the reverse symbolic language ROM 114 will be 

selected and outputted. While the zero run counter 116 is operating, the address circuit 

1 1 5 is controlled by the output of the zero run counter 1 1 6 not to operate. 

[0050] On the other hand, if existence of the non code sign A is checked in the non code 

sign detector 117, it will judge that all the data blocks after it are fixed-length data, a 

switch 1 21 will be changed, and fixed code length (fixed value) will be seen off in a address 

generation circuit 115. It can come, simultaneously a switch 1 1 8 is changed to a barrel 

shifter 1 1 2 side, and a barrel shifter output is outputted as it is. That is, non codec data 

are chosen. 

[0051] Once the non code sign detector 117 is cleared for every block and judges that 
non, it is a code, it is ******(ed) in non code processing until the block concerned is 
completed. 

[0052] Reverse quantization is processing contrary to the quantization by the side of 
encoding. A reverse quantization output can be obtained by multiplying an output by the 
quantization step from the VLD circuit 110. Drawing 13 is the example of the reverse 
quantization circuit 120, and consists of only multipliers 122. The quantization data 
(absolute value data) decoded from the terminal 124 are supplied, and reverse 
quantization data are called for by carrying out the multiplication of the quantization step 
from a terminal 1 26. 

[0053] IDCT processing is processing contrary to DOT processing, and the block data of 
a space side is obtained from the block data which was the information on a frequency 
side by this reverse processing. IDCT processing is realizable by the operation shown in 
(2) types. 
[0054] 
[Equation 2] 



[0055] Deblocking processing is processing returned to frame data from the form of block 
data, and playback image data is obtained by this processing. 

[0056] In addition, the processing mentioned above is not necessarily immediately 
applicable to coding of MPEG used now. It is because the non — code sign mentioned 
above is not defined on the bit stream. Defining this freely is not admitted in respect of 
compatibility. Therefore, the bit stream obtained by processing mentioned above is a bit 
stream of a new format. 

[0057] The modification of the processing mentioned above is explained below. 

[0058] 1. Although it judged [ which compresses for every DCT block / or or ] whether 

compression would be carried out in the explanation mentioned above, as the decision 

unit, a macro block unit, a slice unit, a picture unit, etc. can be used. 

[0059] 2. the explanation mentioned above — intra — although processing was described, 

it is applicable also to the interchange processing (inter-frame processing) as used in the 

field of MPEG etc. 

[0060] 3. In the explanation mentioned above, although bit reduction of a picture signal 
was described, voice etc. is applicable also to the bit reduction about other signals. 
[0061] 4. Although the explanation mentioned above described the bit reduction by the 
so-called conversion coding which used DCT as orthogonal transformation processing, if 
entropy code modulation was used, it is applicable to all. 

[0062] 5. Although blocking processing is included at the encoding side 
(compression-equipment side) in the explanation mentioned above, it is also possible to 
exclude blocking processing and deblocking processing if needed. 
[0063] 

[Effect of the Invention] As explained above, since the input data itself was transmitted 
about the part exceeding the value which has the amount of signs in the bit reduction and 
expanding processing by the bit reduction which used entropy code modulation in this 
invention, average code length can be reduced, and it has the description which can 
improve transmission efficiency. Therefore, this invention is applied to compression / 
expanding equipments, such as an image, and is very suitable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing an example of the signal compression 
equipment concerning this invention. 

[Drawing 2] It is drawing for explaining blocking processing. 

[Drawing 3] It is the schematic diagram showing an example of a blocking circuit. 
[Drawing 4] It is the explanatory view of DOT processing and IDCT processing. 
[Drawing 5] It is the schematic diagram showing an example of a quantizer. 
[Drawing 6] It is drawing showing the example of a zigzag scan. 

[Drawing 7] It is drawing showing the example of a concrete numeric value at the time of 
a zigzag scan. 

[Drawing 8] It is drawing showing the example of a VLC table for two-dimensional coding. 
[Drawing 9] It is the schematic diagram showing an example of a variable-length coding 
network. 

[Drawing 10] It is the schematic diagram showing an example of a variable-length code 
length measurement circuit. 

[Drawing 11] It is the schematic diagram showing an example of the signal expanding 
equipment which applied this invention. 

[Drawing 12] It is the schematic diagram showing an example of a variable-length coding 
network. 

[Drawing 13] It is the schematic diagram showing an example of a reverse quantizer. 
[Description of Notations] 



10 Signal Compression Equipment 
30 DCT Circuit 
40 Quantizer 

60 Variable-length Coding Network 
80 Code Length Measurement Circuit 
62 Zero Run Counter 

64 Code Length ROM 

65 Symbolic Language ROM 
1 00 Signal Expanding Circuit 

110 Variable-length Decryption Circuit 
1 20 Reverse Quantizer 
1 40 IDCT Circuit 
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